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dated March 20,1894,

To aZ_Z -whom ub mtr,y conecern:
Be'it known that I, CLYDE J. COLEMAN,

citizen of the United States, residing at Chi- |.
~ eago, in the county of Cook and State of INli- | p
s nois, have invented certain new and useful
Improvements in Electric Motors; and I do.
hereby declare the following to be a fall,

clear, and exact deseription of the same, ref-
ence being had to the decompanying draw-
ings, forming part of this specification. -
The present-invention relates to that class
 of electric motors in which the armature and
field are arranged to rotate in opposite direc-
tions, and more especially to that type of such
motors forining the subject matter of my com-
panion application for Letters Patent, Serial
No.459,271, which embraces a method of coup-
ling the revolving armature and revolving

IO

in a differential manner,;so that the speed of
the driven shaft can vary with the load im-
posed, while the speed of the motor remains
“constant, and the present improvement has

20

‘for its objects mainly, to provide a simple

and efficient gearing mechanism for connect-
“ing the rotating field and the rotating arma-
ture of an electri¢ motor to the driven shaft
‘in a differential manner, so that by a varia-
tion-in the relative speeds of the field and ar-

30
| the driven shaft,and thefull power or torque
~ of the motor applied to the driven shaft, re-
agardless of any change or variation in the
‘speed . of the same; and. in- consequence a
35 ready change in the rotation of such driven

- companied with an increase of power, and in
like manner, an increase in speed with a de-

40 crease in-power, the power or torque exerted

by the motor remaining constant and uni-
form underall conditions. The resulting ad-
vantages from such equalization of the speed
- and power imparted to the driven shaft are

45 as follows: an attainment of the greatest ef-

~ ficiency in the motor, 1r thag it runs under
all conditions at its normal Speed;-the avoid-

- "ance-of all danger of burning-out of the ar-
- mature coils, due to a deciease .n the speed
so of the motor, owing to up everload, and - the

- reanirement of but a normal amount of cut-

1 a slow speed, due to a revolving armature

 field of an electric motor to a driven shaft

matare, any desired speed can be attained of

shaft can be effected to suit the particular |
circumstances, a decrease in speed being ac-

- Serial No. 459|272| | (NO mﬁde]..]l - | .

 vent for supplying thé motor under any ordi-

a | nary condition of load imposed.

In its more approved form the presen’t"im-

rovement contemplates the use of an inde- 55

pendent cluteh for the revolving armature
and the revolving field; so that either one or

| the other can be held in a stationary condi- -

‘tion,in the attainment of the several distinect

speeds of the driven shaft as follows, to-wit: 6o

and a revolving field; a fast speed, due to a
revolving armature and a stationary field;

| and an intermediate speed, due to a staticn-

ary armature and revolving field. When
howeéver, it is not desired to employ all of
such speeds, one of the clutches (the arma-
‘ture eluteh for instance), can be dispensed .
‘with, and two distinet speeds be still at-

tained, 7. e., the fast speed due toa revolving jo

| armature and stationary field; and the slow

speed due to a revolving armature and a re-
volying field:
epted fact among electricians

It is an acc et
that electric motors will take more current

- when standing still than when running at

their normal speed, owing-to the fact that:
‘when in motion the motor cuts line of foree,
and acts as a generator to set up counter
electro motive force, to oppose the initial %o
electro motive forée,and regulatestheamount o
. of current being fed info the motor. o
. Asusually copstructedelectric motors, when
overloaded so that they cannot attain the
necessary speed toset up a sufficient counter .
electro motive force to oppose the initial elec-
tro motive foree, a larger amount of current
than the armature coils were designad to
carry will flow through the armature and
cause a burning out of the same; to avoid 9o
such danger of burning out of the armature, -
it has heretofore been the asual practice fo
construet the motor sufficiently large, so that

it will readily assume the necessary speed to.
‘set up counter. electro .motive force to suffi- 95
ciently oppose the initial electro motive force,
and avoid “burnouts.” Bythe presentinven-
tion such a result is attained with a smaller
‘motor, and in‘a more efficient and practical
‘manner, by allowing the motor to assume its 10C
normal speed immediately; the driven shaft
or 1oad gradually acquiring its normal speed
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as its inertia is overcome. At the same time | iator 6, and commutator brushes 7 and 8, ar-

amotoris furnished in whichthesame amount

ranged and operating in any usual manner

-
n

of current will suffice in the starting as well | will be employed for feeding the current to 70

as the continued operation of the motor; from
'§ this uniform -current requirement there fol-
lows, when applied to: street car propulsion
and analogous uses, a material reduction in
the first cost of the plant as well as in the
subsequent ruaning expenses of the_ same,
owing to the fact that the gross amount of
electriz current to be generated is reduced to
& minimum, while the size and cost of the
electric generators, steam eungine, and other
attachments are.correspondingly reduced..

The present invention is also specially
adapted for' very advantageous use in con-
nection with storage batteries for sireet car
propulsion and like. uses, in that it does not
create anirregular or excessive demand updn
the storage batteries, either in the starting'of
the ear, to overcome the inertia of the same,
or during the running of the ecar when extra
load is imposed upon the motor, but on the
contrary takes a uniform and regular current
from the battery at all times, and thus avoids

the usual injurious effects on the plates of the
storage battery, due to irregular and heavy
. discharges therefrom, such as the disinte-
‘gration of the aétive coating, buckling of the
plates, &e. - o | o
- In the practical use of the present inven-
tion a small rheostat may be employed with
advantagein the initial starting of the motor
80 a8 to aid in a more gradual starting of the
same, and which is: not required for use at
any other time, but such use of a rheostat
forms no part of the present invention, -

I attain the above objects by the construc-
tion and arrangement of parts illustrated in
the accompanying drawings, in which—

Figure 1, i8 a longitudinsl sectional eleva-

.tion of one form of my present improved mo-
tor, in which the driven shaft or axle-forms
~ the axis upon and around which the arma-
45 ture and field of the motor rotates; Kig. 2, a
- transverse section of the same at line x—=a,
Fig. 1; Fig. 3, a longitudinal sectional e¢le-
vation illustrating the motor supported in

| bearings by the shaft of its armature., Figs.
so 4 and 5, transverse sections at line #’—x’ and
x? 2° respectively, Fig.3. - o

- Similar numerals of reference indicate like.
parts in the several views.” -~ .~~~

1
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Referring to thedrawings, 1, represents the
armature, and 2 the fleld of an electric mo-
tor mounted to rotate in opposite directions
around a common axis, in any suitable man-
ner, preferably in the manner shown in’the
drawings, in- which the motor field 2, is ar-
ranged to rotate in bearings on the shaft or
end hubs of the armature; while the arma-
ture 1, is either arranged to rotate in suit-
 able bearings on the stationary supporting
frame 3, as in Fig. 3, or upon the axially ar-
;anged driven shaft or axle 4, as indicated in
fig. 1. - | ' |

55

XiYe.

of gearing, and the

‘of the revolving armature and the revolvin{
| field of an electric motor, connected to. di
ferent memberr nf the episyele train;

‘driven shaft, be separately- connected to the

_connection, to-wit: In Figs.1 and 2, the motor
fleld 2 is-connected to the carrying spider 18,

gear 9,of such train. ) |
‘the driven shaft or axle 4, forms the longt-

‘same, the armature having bearings
| by means of end sleeves or hube, while the
|.field in turn, has bearing upon the armatare
| sleeve, and upon the driven shaft by the spi- 1

‘diate or transmission gears 11’ and 12’ of the

the motor. . |

" In the present invention, a train of epicy-

‘cle gear is interposed between the revolving

armature, 1, the revolving field, 2, and the
driven shaft 4; such epicycle gear will con- 75
sist of & pair of gear wheels having a parallel -
arrangement on a common axis and made of

different diameters, such gear wheels beiug

geared together by means of one or moresets
of intermedinte or idler gear wheels, fixedly 8o
attached together, and turning upon their

own axis in/bearings in a carrying spider or

ring, that in turn has movement around the
common or motor axis, so that sach interme- -
diate or transmission gear wheels will have 85"
two distinct movements to wit: around their
own axis, and around the axis of the motor.
The transmission gears, connect the respect-
ive gears 9 and 10 together, and they may be
either of a bevel type as shown Figs. 1 and go

.2, or of aspurtypeas shownin Figs. 3,4, and

5. - This improved arrangement of gearscon-
stitute what is known as an “ epicyocle train ” -

o present invention com-
prehends broadly, the combination therewith g¢s.

eycle train; regard-
less of the special connections made, in that- - .
either the armature, the fleld, or the driven 100.

shaft or part, may be attached toas a partof

either the main gears, or to the carrying '?i; -ﬂ
r-

‘der or rim; the present improvement requ

ing. that such parts of the motor hnd-.tho_-- |
105
three elements or members of the “ epicycle
train.” -. ' o o
In the drawings 1 illnstrate two modes of
110

of the transmission gears 11 and 12, of the

epicycle train: the armature 1 to gear 10 of

kL

such train; and the driven shaft 4 to the other
In this construoction

tudinal axis of ithe motor and supports the
thereon |

der or carrier 13 of the transmission.gears 11 .
and 12 of the epicycle train. . '

- .I the construction i!lustrated"-i"'n-" Fig's. 3

and 4, the carrying spider 13’ of the interme-
_ 125
epicycle train,is made in the form of a driv-

‘ing pulley, the motor armature 1,18 connected

to the gear wheel 9’ of such train, and the

‘motor field 2 to the other gear wheel 10" of
such train. In this construction the motor

. _ 130
shaft turns in bearings 3, of a suitable sup-
porting base or housing, and the spider 13" by
means of its circular rim or periphery gives .

The ordinary current collector 5, commmu-{ off motion. -



I0

516,917

To effect achange in the speed of thedriven
shaft 4 fiom a slow to an intermediate or nor-
mal speed, or vice versa, clutch mechanisms
are provided in connection with the arm..-

ture and with the field, for engaging and hold-

ing either oneof the same in an independent
manner, as may berequired. Any usual form
or type of clutch or brake mechanism may be
employed without departing from the spirit
of this part of my invention. I have shown

- for the present purpose, brake wheels 15 and

20

16, attached respectively, to the armature 1.

and to the field 2, and which are engaged by
the respective brake bands 17 and 18, that

are actuated by any suitable operating mech-

With thie constructton illustrated in Figs.
1 and 2, as an example, the different opera-

tions of the parts are as follows: With the

armature held stationary by its brake wheel
and band 15,17, and the field running free,a

slow motion will be imparted to the driven
shaft. With the armature and the field run-

ning free in opposite directions, a higher or

intermediate speed is imparted to the driven
shaft.
its brake wheel and band 16, 18, and the ar-

~ mature running free, a normal or high*speed

"30

‘is imparted to the driven shaft.

‘In the practical application of the preseﬁt

invention to uses where the load isconstuntly

~ changiag, such ,for instance, as in the pro-

35

~ ax'e, in starting the car, the current is

pulsion of street cars,and assuming the driven

‘shaft 4 to represent the car axle, or a rotat-

And with the field held stationary by

ing element, geared to and-driving the car.

- switched directly -into the motor, and the
- brake méchanism 15, 17, of the armature ap-

4o

“requiring any excess in the amount of cur-

45

plied to hiold the armature from rotation. Un-
der such conditions the rolating field 2 ac-

the car and set the same in motion, without

rent above the ordinary, and without any lia-

somplishes the work, and exerts a slow and
powerful action to overcome the inertia of |

bility to overloading the motor to cause a

burning out of the same. In this the arma-
ture gear 10, remaining stationary, its teeth

- serve as-a fulerum for the pinion 12, to cause
said pinion to have a movement around its
“axis, as said pinion is carried by the field
around the main axis, and- such compound |

—movement of the pinton 12, around its own

55
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axis, and around the main axis, is by ‘means |
of the pinion 11, (integral with pinion 12,) |

transferred to the driven pinion 9,on the car
or other axle, the resultant speed of such axle

depending upon the relative’diameters of the
gears, wheels 9 and 10." After the inertia of

the car has been overcome by the slow and

powerful motion above mentioned, the arma-

~ tare can bg, released from its holding brake

Y.

mechanism” ‘15, 17, and_allowed to rotate |

freely in an opposite direction ‘to the field.

Under sach condiiions, both theé field and the |

‘same conditions will p

or intermediate speed to
revail as already de-
seribed, modified by the fact that the station-
ary fulerum of the former arrangement 18
converted into a movable in .
additional speed to the driven pinion 9, on
the caraxle and when a high or normal speed
of the éar is required.the brake mechanism

..31'

the car, in this the -

‘o

fulerum, iraparting

75.

16, 18, tan be applied to the field 2, 50 as to

| act to impart-therequired normal speed to the

"7 armature will have effective action through

—

A

car. In this the epicycle nature of the train
of ‘gearing is .eliminated, and the motion

transmitted from the armature to the driven

‘shaft 4, will depend upon the relative propor-

tions of the gear wheels 9 and 10. ~
The use.of the armature of the motor for
imparting the normal or high speed above

referred to, is preferred as entailing theleast

hold it from rotation, when the armature will '

8o’

amount of loss through friction, &e., it is

however, within the scope of the present in-

vention to reverse the arrangement described

and employ the revolving field in the attain-
.ment of such normal speed, when desired. .

90

Having thus fully deseribed my gaid inven-

‘tion, what Iclaim as new, and desire to secure

by Letters Patent; is— -

1. A motor having

vendently’ef the driven shaff or drum in com-

ture anp

ing a constant or positive connection with a
power transmitting part of the motor, sub-
stantially as set-forth. - |

9. A motor having its field and armature
adapted to rotate in opposite directions inde-
pendently of thedriven shaft or drum, in com-

bination with an epieyele train of gears, hav-
ing a differential nature, and forming a con-
nection between the field, the armature, and
the driven shaft or drum.the carrying frame

of sych epicyele train of gears having & con-

stant or positive connection with a power

transmitting part of the motor, substantially

as set forth.

3. A motor having its field and armature

s field '-and"a.rms}ture.
‘adapted to rotate inopposite directions, inde-

95

bination with an epicycle train of gearsform- -
‘ing a connection between the field, the arma-
d the driven shaft or druim, the carry-

ing frame of sucli epicycle train of gears hav-

100

'105'

10

115

ad&pted to rotate 1n OPPOSitB 'diTQCtiOI{S inde-
pendently of the driven shaft ordrum, in com-

bination with an epieyecle train of gears, form-
ing a connection between the fleld, the arma-
ture and the driven shaft or drum the carry-

power transmitting part of the motor, and a

“clutch meehanism for holding one of the mo-

tor members

set forth.

4. A motor _
adapted~to rotate in opposite directicns, in
combination with an epicycle triin of gears,

forming & connection between the field, the

from rotation, substantially as

ing frame of such epicyele 1_;—ra.in of gears hav-
ing a constant or positive connection with a

‘having its field and armature

120

125

130

armature,.and the driven shaft or drum,and -

a clatch mechanism for Hplding the field from

. the epicycle train of gears to imparta higher ‘rotation, substantially as set forth.



~.clutch mechanismsforindependently holding

P

5., A motor having its ﬁeld and armature
adapted to rotate.in opposite directions, in

combination with an epicycle train of gears,
forming & connection between the field, the
armaturb and the driven shaft or drum, and

. the field and armature from rotatlon substan—
_ tially as set forth.

6. A motor havmﬂ' its field and armature
adapted to rotate in oppomte directions inde-
pendentlyof the driven shaft or drum, in com-

~ bination with an epicycle train of gears hav-

-ing a differential nature, and forming a con-

neetion between the ﬁeld the armature and

I5

the driven shaft or drum the carrying frame

- of such epicycle train of gears having a con-

20

stant or positive connection .with a power:
tranamitting part of the moftor, and clutch-
mechanism for holding one of the motor mem- |
bers from rotation; substa.ntla.lly as set forth. |

7. A motor havmg its field and armature
adapted to rotate in opposite directions, in

518,017

combination with an epieycle train of gears,
having a differential n.ture, and forming a
connection befween the field, the aruiiture
and the driven shaft or dram, and cluteh
mechanism for holding the field from rota-
tion, substantially as set forth.
3. A motor having its field and armature

adapted to rotate in opposite directions, in 3o
combination with an epicycle train of gears,

25

having a differential nature, and forming a

connection between the ﬁeld the armature -
and the driven shaft or drum, and clutch
mechanisms for independently holding the 35

field and armmture from rotation, substa.nﬁ -

tially as set forth. .

In testimony whereof witness my hand this
16111 day of January, 1893.

" CLYDE J. COLEMAN

In presence of—
- ROBERT BURNS
GEO. H. ARTHUR
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